Attenuating devices are frequently employed in both spoken and written language to weaken the illocutionary force of utterances as well as their directness. In this way, they are associated with expressing linguistic politeness. In scientific discourse, hedges are largely used to express negative politeness since the authors aim to protect themselves against disapproving or critical remarks of text recipients. Linguistically, hedging devices are realised in various ways, e.g. as modal adverbs (possibly, perhaps, probably,…), modal adjectives (possible, (un)likely, probable,...), modal nouns (assumption, possibility, suggestion,…), modal verbs expressing possibility (might, could, would,…), epistemic verbs (assume, seem, appear, suggest,…), approximators such as approximately and roughly, etc. The aim of this paper is to analyse hedging devices in written academic discourse, in particular in English and Czech medical research papers published in medical journals with an impact factor, and compare them with respect to their types, occurrence and communicative functions they perform. In other words, to find out whether the pragmatics of hedging is or is not culture-specific. Hedging devices may be classified from various points of view. In this paper a modified version of Hyland's taxonomy (1998) was adopted.
Introduction
In the traditional approach to science, the view prevailed that the language of science should be as precise as possible, objective and matter-of-fact. This opinion has been gradually changing and nowadays, communicating scientific findings is more interactional. Scientists do not present their findings as set and invariable but they are more dialogic and involve readers in the cognitive process. However, not only the reader but also, and primarily, the whole personality of the author is included in the cognitive process, together with his emotion and, as Daneš points out, with a certain degree of irrationality and subjectivity (2000: 81) . In this context, Daneš cites the German linguist Harald Weinrich, who claims that a new finding may gain scientific currency only when it is spread "through a certain controlled process" in the scientific community and in this way exposed to criticism (Weinrich, 1995: 159) . From this it follows that science is essentially a communicative process.
It is important to emphasise that scientific knowledge should not be reduced to the way findings are formulated. We must distinguish between processes leading to gaining scientific knowledge from the scientific discourse and text production as such when the researcher attempts to formulate and organise his/her thoughts for the recipient. At the same time, his/her imagination, close relationship to the subject matter of the research, excitement and aesthetic experience s/he undergoes are reflected, in a way, in scientific articles, as Daneš claims (2000: 82) . Thus, a certain degree of subjectivity in these texts cannot be avoided.
As early as the 1940s Mathesius argued that every utterance carries its own factual meaning and that utterances also reflect speaker attitude to reality and his relationship to the recipient. All these factors -factual meaning, situational context, speaker attitude to reality, and his relationship to the recipient -form the overall semantic structure of the utterance (Mathesius, 1982: 93) .
Hedging as a communicative strategy is frequently employed by speakers and writers to mitigate the illocutionary force of their statements. It is an important strategy also in academic writing because hedges contribute "to an appropriate rhetorical and interactive tenor, conveying both epistemic and affective meaning" (Hyland, 1998b: 349-350) . Hedging is often associated with expressing linguistic politeness. In scientific discourse it is largely used to express negative politeness since the authors aim to protect themselves against disapproving or critical remarks of text recipients.
This study aims to analyse and compare hedging devices occurring in English and Czech medical research papers, with the focus on their types, occurrence and the communicative functions they perform. Hedges may be classified from various points of view. In this paper a taxonomy introduced by Hyland (1996 Hyland ( , 1998a ) was adopted since it stresses the so-called polypragmatic approach to the analysis of hedging devices. However, it was necessary to modify this taxonomy to a certain extent, as explained in Section 6 in greater detail.
In recent years some contrastive studies in different languages have appeared, focusing on the concept of hedging in academic discourse. It is an important area of language study since the use and functions of attenuating devices seem to be culture-and language-specific. To find out whether the pragmatics of hedging is or is not culture-specific is another aim of this study into English and Czech medical discourse.
Cross-linguistic studies dealing with hedging
Clyne's investigation into scientific texts written by German scholars has shown that they employ more hedging devices both in scientific articles written in German and in English than English native speakers (Clyne, 1991) . Another study comparing English and German academic discourse has revealed that the main function of hedges in English articles is to soften the presented arguments, whereas in German it is predominantly "assertion and authority" (Kreutz and Harres, 1997) .
English and Bulgarian academic texts were the subject of investigation of Vassileva (1997) . She compared research articles written by Bulgarian scientific writers, articles written by English scientific writers, and finally, articles by Bulgarian writers in English, from the point of view of hedging distribution and form. Scientific texts written by English authors exhibited the highest occurrence of hedging expressions while the lowest number of them appeared in the papers written in English by Bulgarian authors.
Other contrastive studies on hedging have been carried out by Olmo, who compared English and Spanish medical discourse. His studies revealed differences between the two languages in the distribution of hedges. In general, they occur more frequently in English (Olmo, 2004 (Olmo, , 2005 . Martín-Martín (2008) investigated lexico-syntactic expressions with hedging function in English and Spanish as well. However, he focused on research articles from the field of psychology. He came to a similar conclusion as Olmo (2004), namely that hedging is slightly more frequent in English. Atai and Sadr (2008) researched academic papers published in the field of applied linguistics written by English and Persian native speakers with the aim to examine the impact of language on the employment of hedging strategies in these texts. The research revealed that English native speakers employed a wider spectrum of linguistic means expressing tentativeness and indeterminacy.
Figueiredo-Silva (2001) compared academic texts written in English and Portuguese and found out that scientific articles written in English are more hedged than Portuguese texts, which appear to be more direct. A similar study (Yang, 2003) contrasting English and Chinese revealed that Chinese scientific writers use a small amount of plausibility shields and, on the contrary, a higher number of approximators, which results in their sounding more direct.
As we can see, the outcomes of the above-mentioned studies prove certain differences between various languages as regards hedging.
Hedging in Czech academic discourse
If we now turn to Czech academic discourse in regard to the employment of hedging expressions, we find that no systematic research has been conducted up to now apart from a few studies made by Daneš (2000) , Čmejrková and Daneš (1997) , Čmejrková et al. (1999) , and a cross-cultural study into Czech and German academic discourse carried out by Dontcheva-Navrátilová (2013) .
Generally, Czech academic discourse is typical of "modalization" and "authorial modesty", which are achieved most frequently by various modal expressions and first person plural forms (Čmejrková et al., 1999: 28-30) . As Čmejrková and Daneš point out, in the case of modality and the use of hedging devices, there are distinct differences between individual authors and also between text genres. They speak of a continuum "between the pole of the straightforward and economical expository style and that of the narrative ("redundant") style. Czech expository texts (in the humanities) occupy positions on the scale nearer to the narrative pole […] " (Čmejrková and Daneš, 1997: 46) . It is also important to emphasise that any text reflects the idiosyncrasies of the writers.
Further, Čmejrková and Daneš have found out that compared to English academic writers, Czech authors "formulate their pronouncements in a far less assertive, direct, and matter-of-fact tone " (1997: 44) , which has also been confirmed by this study. The reasons why Czech scientific authors use mitigating devices may be modesty, adopting a defensive position, and showing distance from their claims (Daneš 2000) .
Taxonomy of hedges introduced by Hyland
A relatively influential classification was proposed by Hyland (1996 Hyland ( , 1998a . It is a sociopragmatic model designed for the examination of hedging devices in scientific texts (see Figure 1 ). Hyland works on the assumption that these expressions have various semantic readings depending, firstly, on the context in which they appear and, secondly, on the speaker or writer who has used them. Literally he claims that "linguistic features […] cannot be seen in isolation from particular socio-institutional activities and broader cultural understandings" (1998a: 157). Therefore, one and the same expression may carry more pragmatic functions. In this connection it is also important to stress that one cannot say that a given expression will always function as a hedge in all possible contexts. "Because indeterminacy appears to be an inherent feature of the epistemic use of language, an adequate account of hedging in scientific discourse must look beyond a mono-meaning model" (ibid.). Hence, attenuating devices require a " 'more-or-less' rather than an 'all-or-nothing' account" (ibid.).
Hyland claims that the writer of a scientific text anticipates the reader's opposition to his/her claims. This opposition is divided into two types, content-oriented and reader-oriented.
Content-oriented hedges soften "the relationship between propositional content and a non-linguistic mental representation of reality; they hedge the correspondence between what the writer says about the world and what the world is thought to be like" (Hyland, 1998a: 162) . Reader-oriented hedges are focused on participants of the communication process. They "address the various dimensions of the social relationship between writer and reader […]" (ibid. 177). Even if Hyland makes this distinction and categorises both groups in greater detail, he highlights the fact that one of the major features of hedges is indeterminacy; so attenuating devices ascribed to one category may very often involve the meaning of another.
Hyland defines two categories of content-oriented hedges, namely, accuracy-oriented, which "involve the writer's desire to express propositions with greater precision in areas often subject to revision" (1996: 440), and writer-oriented, which "enable writers to refer to speculative possibilities while at the same time guard against possible criticism" (1996: 443). Recognizing different motivations and forms, Hyland distinguishes two subgroups of accuracy-oriented hedges, attribute and reliability hedges. Attribute hedges "enable writers to restructure categories, define entities, and conceptualize processes more exactly to distinguish how far results approximate to an idealized state […] (Hyland, 1996: 440) . Reliability hedges indicate "the writer's uncertain knowledge and indicate the confidence he or she is willing to invest in the validity of a claim […]" (Hyland, 1998a: 166) .
For a more detailed description of Hyland's taxonomy, see Hyland 1996 or 1998a.
Some notes on Hyland's taxonomy
However, Hyland's classifi cation is not unproblematic. Th is is caused, besides other things, by their very nature because hedges represent a very diverse and heterogeneous phenomenon as far as their surface form is concerned. Th eir pragmatic functions may overlap hence sometimes it is diffi cult to categorise them, and also, diff erent approaches to hedging have been adopted. Moreover, a subjective element in classifying these expressions plays a role. Hyland is aware of this subjectivity in categorising hedges, therefore, he works with so-called "core examples" representing each category.
Problems arise when instances of hedges of diff erent categories presented by Hyland as core examples are not clear. Th is may be illustrated by several examples taken from Hyland's work (1998a): A) … it appears possible that the mechanism causing the light-activated fl uorescence quenching may be triggered by either photosystem. (1998a: 167) B) From this discussion, then, it would appear that some of the changes in the amino acid concentrations… (ibid. 173)
C) It seems that the stomata do not use the Calvin cycle… (ibid. 173)
Hyland regards the expressions in the fi rst sentence as reliability hedges, but in the other two as writer-oriented. He explains that the primary motivation for hedging in the fi rst case (example A above) is "a desire to clarify the state of knowledge, a hedge against complete accuracy, rather than a wish to seek protection against overstatement" (Hyland, 1998a: 167) , whereas in examples B and C, the hedging implies that "the writer does not wish to be thought fully and personally committed to a belief in the proposed state of aff airs" (ibid. 173). However, these realisations of hedges and the contexts in which they Hyland's taxonomy of hedges (Hyland, 1998a) occur seem to be almost identical. Although Hyland speaks of "higher-level claims" and "lower-level claims" when distinguishing these two categories, neither is this of any help since in practice these claims are rather diffi cult to determine. Distinguishing between content-and reader-oriented hedges is in some cases also diffi cult. Hyland states that the explicit presence of the author in the text signals reader-oriented hedging, while the absence of it is regarded as content-oriented hedging. However, these distinctions are not so clear, as example D illustrates. D) Th is insertion, which we suspect is the membrane anchor, could associate peripherally with the membrane or might span half the bilayer… (1998a: 167)
All highlighted expressions were judged as content-oriented reliability hedges, even though the fi rst case is an explicit author reference signalled by the personal pronoun we and should therefore be classifi ed as an instance of reader-oriented hedging.
Th e next diffi culty is connected with authorial agentivity, as correctly pointed out by Varttala (2001: 88) . It seems that any occurrence of a personal or possessive pronoun referring to the author (I, we, my, and our) is automatically regarded as an instance of reader-oriented hedging by Hyland, e.g. in our fi ndings, my data, etc. Th ese instances do not necessarily have to be cases of hedging but just ways to identify the authors of a given article in contrast with other scientifi c writers. Th ese questionable cases were not included nor were they analysed in this study. When the above-mentioned pronouns collocated with clear instances of epistemic language means, only then were these expressions included.
In spite of these diffi culties and occasional problems with its application, Hyland's taxonomy of hedging devices in medical discourse is a useful approach for analysing these diverse and multifunctional language means. As Varttala correctly states, Hyland's classifi cation "is at its most valuable in summarising the major functions that hedges may have in the context of RAs.
[…] Which of these functions an individual hedge can be seen to fulfi l is a more complex matter" (2001: 90).
Materials and methods
Th is study is based on a comparative analysis of British and Czech research articles taken from prestigious medical periodicals with an impact factor released in 2014 and 2015. Th e British journals from which the articles were drawn are Th e British Medical Journal, BMJ Open, and Th e Lancet. Th e Czech medical journals used for this research were Česká a Slovenská neurologie a neurochirugie and Epidemiologie, mikrobiologie, imunologie. Th e British corpus totals 60,619 words, the Czech corpus contains 60,638 words. Abstracts, tables, graphs, notes, and references were excluded both from the word count and from the analysis itself. Aft er both parallel corpora of medical articles were created, they were tagged manually for all hedging expressions present in the texts. Th en these expressions were counted, categorised and mutually compared.
Th e theoretical framework for classifi cation of hedging devices employed in this paper was a modifi ed version of Hyland's taxonomy (1998a) . In spite of the above-mentioned weaknesses, he suggested a well-applicable classifi cation. However, some of the categories of hedging expressions had to be modifi ed, as may be seen below.
I suggested two basic categories of hedging expressions according to their relation to the main components of the situation of discourse, which are the proposition and participants. Content-oriented hedges focus on the proposition itself and relate to the extent to which writers wish to modify its content as to its directness and (im)precision. Actor-oriented hedges aim at participants of the communicative situation, in this case at the author of a scientifi c text and at its recipient. Th ese two subcategories of actor-oriented hedges also contribute to better understanding of hedging as a means of interaction.
As we can see, Hyland subsumes writer-oriented hedges under the category of content-oriented hedges. However, writer-oriented hedges do not mitigate the content of the proposition as such but rather reduce the presence of the writer in the text so they have a slightly diff erent function and orientate more towards the actor. Th is is the reason for including them in a diff erent category than Hyland originally suggested.
Th e results of both quantitative and qualitative analyses are discussed in the following sections.
Results and discussion
Th e total number of hedges and their types occurring in the two corpora of medical papers is summarised in Table 1. As shown by the fi gures, the occurrence of hedges in the corpus of English medical articles is higher than in the Czech data. In every thousand words there appear almost 15% of hedging expressions in the English corpus while about 10% of hedges may be found in the Czech corpus. Th is fi nding supports the claims mentioned in the theoretical sections of this study which argue that the expression in Czech academic discourse is more direct than in English. When comparing the two basic categories of hedges, content-and actor-oriented, we can observe that in both corpora there appear more content-oriented hedges. When using them, the authors focus more on explanation or presentation of facts and mitigate the relationship between the content and a depiction of reality. The motivation for their use may be the author's focus on an accurate description of facts and research findings but also on self-protection as well as the prevention of opposition of a particular discourse community. Of content-oriented hedges, reliability hedges are those that are more frequent in both corpora. The element of the author's self-protection is apparent in Example 1 below. The author uses the epistemic modal verb might to weaken the force of his/ her statement in order to prevent potential criticism and to present the proposition as an assumption rather than as a claim:
(1) The ALSPAC pregnancies occurred over 20 years ago, and, as then, there might have been changes in clinical practice. (EA1)
In Example 2, the highlighted reliability hedges show the writer's caution when suggesting possible improvements of future research in his/her field. Hedging enables the author to leave some space for potential discussion with other researchers.
(2) In conclusion, measurements of blood pressure recorded during the second half of pregnancy, […] , can improve the identification of women who are at risk of developing pre-eclampsia later in pregnancy and could be used to differentiate women who require more intensive monitoring from those who are likely to have a normal pregnancy. (EA1) Regarding the surface forms of reliability hedges, in the majority of cases they are expressed by the modal auxiliaries can, could, may, might, and would, then by probability adjectives and adverbs such as possible, probable, likely, possibly, probably, perhaps, potentially, apparently , by tentative cognition nouns (assumption, estimate), nouns of tentative likelihood (probability, possibility, likelihood), and verbs expressing tentative cognition (estimate, assume).
(3) The risks of channeling bias are probably small considering similar pregnant populations […] . (EA4) (4) There is therefore the possibility that these measurements are not a reasonable representation […] . (EA9) In (3) and (4) above, the reliability hedges used express the author's opinion tentatively, leaving room for other possibilities.
As already said, content-oriented hedges, and particularly reliability hedges, are the most frequent hedging expressions also in the Czech corpus. They have the same functions as those in the English data, i.e. focusing on an accurate description of findings, expressing writer's tentativeness, opening room for other possible interpretations of the research findings and leaving space for scientific discussion (Examples 5 and 6 below). Also, the surface forms of Czech hedges are very similar to those appearing in English, although their variety is not so wide. In Examples 7 and 8, there occurs a compound reliability hedge lze pravděpodobně [is-possible probably], which occurs quite frequently in the Czech corpus. It expresses a higher degree of tentativeness and again, opens space for further discussion on the topic. 
Compound reliability hedges appear in the English corpus too:
(9) Secondly, people with hypertension and peripheral arterial disease may be more likely to be screened for cardiovascular disease than people without those disorders. (EA2)
The other subcategory of content-oriented hedges, namely attribute hedges, represents the second most frequent category of hedging expressions in both corpora. Attribute hedges weaken the illocutionary force of the arguments. They are used when the writers approximate their research results to an expected or a usual state of knowledge and attempt to find precision in expression, as illustrated below (Examples 10-13). For this reason, the authors employ approximative adverbs (approximately, almost, nearly) and adjectives and adverbs of indefinite degree (modest, slight, quite, somewhat, slightly) . When using any of these means, the degree of strength of the given expression is modified. In Czech very similar language means are used as attribute hedges, e.g. The category of actor-oriented hedges consists of two subtypes directing either at the writer or reader. As shown in Table 1 , they are more recurrent in the English corpus, which does not necessarily mean that the Czech medical articles do not take discourse participants into account. The reason for rarer occurrence of actor-oriented hedges in the Czech corpus may be a greater orientation towards the explication and effort of the authors to explain things as thoroughly and matter-of-factly as possible. As regards the particular subgroups of actor-oriented hedges, writer-oriented, which diminish the presence of the writer in the text, are more frequent in the English articles. The writers weaken the strength of the propositional content and make their claims more indirect. This may be a face-saving strategy and also prevention of opposition from the scientific community (Examples 14-17 below). The incidence of reader-oriented hedges is similar in both corpora, with the frequency of 1.01 per 1,000 words in the English corpus and the frequency of 0.71 in the Czech corpus. Within the Czech corpus, reader-oriented hedges are more frequent than writer-oriented. When using reader-oriented hedges, the authors show respect for the audience, aim at involving the readers in the argumentation process and present their views so that the readers feel that they may form their own judgements (Examples 18-21) .
The surface forms of reader-oriented hedges are quite varied. Scientific writers aim at avoiding conflict and do not want to threaten the readers' negative face so they choose non-imposing phrases or expressions. Therefore, they use means of reader involvement and means of attenuating their claims. To fulfil these functions, both Czech and English writers use singular or plural first person pronouns, expressions of personal belief, author's self-reference, personal attribution, etc. As already mentioned above, Hyland's taxonomy is questionable at some points, for instance, in determining reader-oriented hedges. In this study, only a clear author reference collocating with an epistemic expression was treated as an illustration of a reader-oriented hedge, as in Examples 18-21.
(18) Furthermore, we do not have information on whether patients stop taking anti-thrombotics when treated with NSAIDs; however, given post-myocardial infarction treatment guidelines, we think that this is unlikely. Hedging devices are very difficult to categorise because they constitute a very diverse group of language means, and one and the same attenuating expression may fulfil several different functions depending on context. It is then rather problematic to suggest a clear-cut taxonomy. When analysing both parallel corpora of medical research articles, hedging expressions occurred which did not fit any of the above-defined categories but are evidently instances of hedging. These are usually quantifying expressions signalling indeterminacy and vagueness, such as several, some, at least, most (of), majority / některý [majority] , and the attributive adjectives slight or recent, as we may note in the examples below. These expressions are used when there are no exact numbers or data available or the author does not consider it necessary to quote the precise figures. In this study they fall within the category "other". 
Conclusion
As we have seen, the phenomenon of hedging in medical research papers is quite prevalent although it has been frequently claimed that scientific language should be precise and matter-of-fact. A cross-linguistic perspective was taken in this study to compare a corpus of English and Czech medical articles published in peer-reviewed medical journals with an impact factor.
The research revealed that of these two languages, hedging occurs more frequently in English. This result contributes to the discussion on universality or culture-specificity of language means used in academic discourse and supports the view that the use of hedging expressions is culturally determined. Czech medical discourse is more straightforward and direct compared to English medical discourse. This is connected with the fact that Czech authors focus more on the content they convey and present their findings and thoughts matter-of-factly in non-modalised statements. However, this does not mean that Czech scientific writers do not take the reader into account. There are many instances of modalised utterances in the Czech corpus which clearly turn to the reader and present the claims as opinions open to discussion rather than as definitive facts.
Focusing now on the distribution of the specific types of hedging devices, reliability hedges were the most frequent type in both corpora. These hedges indicate that a statement is tentative and not definitive and opens space for dialogue. Without them, assertions would be rather categorical and face-threatening. Reliability hedges are followed by attribute hedges as regards their frequency in both corpora. This category of hedges suggests that the research results are approximate and the authors try to find precision in expression and to evaluate the accuracy of their arguments. As regards the two types of actor-oriented hedges, writer-oriented and reader-oriented, both are more frequent in the English data. This confirms the finding made above that Czech scientific authors concentrate more on the content of their texts and conveying facts. Writer-oriented hedges reduce the voice of the author in the text, thereby diminishing writer involvement with the textual claims. Reader-oriented hedges contribute positively to the relationship between the writer and the reader. The writers show that the role of the reader is active in the ratification of their assertions and involve him/her in the argumentation process.
What is also important to take into account when examining hedging is the structure of research articles. Scientific papers published in the most prestigious journals usually have the IMRAD format. It would be interesting to analyse the incidence of hedging expressions across the different sections of research papers because they are not distributed evenly within an article. Unfortunately, focusing on this was beyond the scope of the present study but it will be the subject of another analysis of hedging.
To conclude, hedges play a significant role in academic discourse since they enable authors to present their arguments with appropriate accuracy and modesty rather than regard the conclusions as invariant, hence their unproven claims are explained with caution. Hedging is a positive and necessary phenomenon because it makes author's assertions more accessible for discussion and develops a writer-reader relationship. This contributes to the fact that hedging should be understood as a means of interaction. Although hedges are polypragmatic, which means that one and the same attenuating device may fulfil different functions in different contexts, it must be noted that they are "a resource, not a problem" (Skelton, 1985: 41) and that this issue should be addressed, for instance, in teaching academic writing.
